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INTRODUCTION
The aim of writing this dissertation was to add to the scientific evidence e.g. the knowledge on re-
habilitation treatment for adolescents with chronic musculoskeletal pain. The research presented 
in this dissertation is therefore dedicated to treatment possibilities for adolescents with chronic 
musculoskeletal pain in rehabilitation care. In previous chapters this research and the findings are 
described and discussed from a scientific perspective. In this chapter however, the valorisation 
addendum, the results will be described from a different perspective. Valorisation is the process of 
creating value from knowledge, by making knowledge suitable and/or available for social (and/or 
economic) use and by making knowledge suitable for translation into competitive products, 
services, processes and new commercial activities. Here, the broader societal relevance of the 
findings of this dissertation will be described as well as to whom our findings are relevant, the 
products developed and activities for knowledge transfer. In addition, the innovative character of 
our research will be discussed.
RELEVANCE
With health care expenditures rising each year, it is very important to search for possibilities to 
optimize patient care, preferably with lower costs involved as well. In the RCT presented in this 
dissertation, it was demonstrated that the newly developed interdisciplinary graded exposure 
program reduced functional disability in adolescents with chronic musculoskeletal pain and 
pain-related fear. In fact, adolescents in the exposure program on average showed a larger reduc-
tion in functional disability than the adolescents in the control group who received care as usual. 
Besides the added scientific value of these findings, there is clearly a direct benefit at a group 
level for the adolescents with chronic musculoskeletal pain who participated in this study. The re-
duction in functional disability allows these adolescents to participate and engage in normal age 
appropriate activities such as attending school, interacting with friends, and performing a hobby.
Because of the pragmatic approach that was used in the RCT the results are highly applica-
ble to rehabilitation care outside the study setting and therefore these findings are also relevant 
for other adolescents with chronic musculoskeletal pain reporting pain-related fear. Due to the 
diversity in rehabilitation centers participating in the study, the study setting is a broad represen-
tation of the actual rehabilitation setting in the Netherlands. In the study, two pediatric rehabilita-
tion centers, a rehabilitation department of a general hospital and a rehabilitation department of 
an academic hospital were represented.
As the consequences of the burden of chronic pain are not only felt by the adolescents 
themselves, but also by their families and by society as a whole, the findings of this dissertation 
are relevant to them as well. Parents and the family system are significantly influenced when 
they care for an adolescent with chronic musculoskeletal pain. Amelioration of the adolescents 
complaints benefits the parents and families as well. And as society bears the (large) financial con-
sequences of increased health care utilization due to the pain complaints, there is a direct benefit 
if a treatment results in a reduction of these costs. The costs involved are however not only limited 
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to direct and indirect medical costs, but also involve for example productivity losses of parents 
who care for their adolescent. These costs are of great importance to insurers, policy makers, and 
employers. Alongside the RCT, data for cost-effectiveness analysis has been collected and will be 
analyzed in the near future. Results of these analysis can underscore the societal relevance of our 
research in terms of the costs involved in adolescent chronic pain and treatment.
TARGET GROUPS
Researchers of chronic pain treatment in adolescents may take an interest in our research find-
ings. However, other people outside academia might be interested in our findings as well. In the 
first place there are the clinicians who are confronted with adolescents with chronic musculoskel-
etal pain in their clinical practices and are willing to offer these patients some relief. These are not 
only the consultants in rehabilitation medicine in specialized rehabilitation care, as these patients 
are also seen by general practitioners, pediatricians, rheumatologists, neurologists, orthopedists, 
physiotherapists, occupational therapists, psychiatrists and psychologists to name a few. All of 
these disciplines could benefit from knowing our findings. They can refer patients efficiently to 
the exposure treatment if it seems to be a good fit for a patient to help him or her improve func-
tioning. Second, policy makers can use the findings of this dissertation when searching for, and 
deciding upon evidence based treatment possibilities for adolescent chronic musculoskeletal 
pain to be included in guidelines. A theory-driven, relatively short and effective intervention has 
been described in this dissertation. Third, also insurers can be interested in our findings because 
we demonstrated that an evidence-based treatment for adolescent musculoskeletal chronic pain 
exists. For all target groups now mentioned, one important question that remains to be answered 
is the cost-effectiveness of the new interdisciplinary exposure program compared to usual reha-
bilitation care. Knowledge of both the clinical effectiveness and the cost-effectiveness of the new 
intervention should be used as a strong argument in decisions about inclusion of this program 
in guidelines and further implementation of the intervention in clinical rehabilitation practice. As 
part of our RCT, data on direct and indirect costs have been collected, as well as parental produc-
tivity losses and adolescent school absence. This data still needs to be analyzed and can provide 
insight in the cost-effectiveness of the exposure program. Results on the cost-effectiveness of the 
program can further confirm the value of the intervention.
PRODUCTS AND KNOWLEDGE-TRANSFER
When the study on effectiveness of the exposure program was designed, detailed treatment 
protocols were set up for each separate module of the program, specifying exactly how the in-
terdisciplinary program should be offered to the adolescents and their parents. These treatment 
protocols were complemented by information booklets and homework assignments for the 
adolescents and information leaflets and presentation materials for the parent meetings. Further, 
a three day training was developed to learn treatment teams the techniques of graded exposure 
in vivo treatment for adolescents with chronic musculoskeletal pain. As a first step in the set-up of 
the study, three additional treatment teams were educated and trained in offering the exposure 
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program. Additionally, the program was implemented in their rehabilitation centers. This involved 
careful implementation of all program elements and procedures within the existing treatments 
and schedules of the different rehabilitation centers. As a consequences of these activities, proto-
cols, accompanying materials, and the training are existent and can be used and distributed again 
in case of further implementation of the program in rehabilitation care. Based on the results of our 
process evaluation on the interdisciplinary exposure program, these materials will be adjusted 
to make some further improvements. For example by including the regular intervision meetings 
that should take place once treatment teams start offering the exposure in their treatment cen-
ter and offering guidance on how to conduct these meetings. The center of expertise in pain 
rehabilitation Adelante/Maastricht University is currently in the process of refining this training 
to enable regular training possibilities for new treatment teams and implementation of the treat-
ment in new centers in the future.
Second, to facilitate knowledge-transfer to professionals, we published a book in the Dutch 
language in 2017 on graded exposure, a cognitive behavioral treatment of chronic pain: ‘Graded 
Exposure, een cognitief gedragsmatige aanpak van chronische pijn’ (Editors prof. dr. J.A. Verbunt, 
and prof. dr. R.E.J.M. Smeets). In this book, all knowledge on graded exposure that has been 
collected over the past 30 years is incorporated to be used by therapists and physicians who 
want to offer this treatment to patients with chronic pain. The book describes the application of 
exposure in both adults with various types of chronic pain and adolescents, but elaborates as well 
on the logistics involved in implementing the treatment and the training of the treatment teams. 
The training of the treatment teams is of vital importance when the treatment is implemented 
in a new center. Without good training high quality delivery of the treatment is a challenge and it 
is less likely that the successes of this method described in the scientific papers on this treatment 
are equaled. An essential part of this training is the recognition of pain-related fear in the patient 
during the screening phase in order to determine whether exposure is the right choice of treat-
ment. Therapists need to learn how to recognize this fear when it is present, since patients often 
do not express their fears in an explicit manner. Measurement instruments such as described 
below can help. These measurement instruments are available for other treatment teams inter-
ested and can bought or will be provided upon request.
Third, a Dutch version of the Fear of Pain Questionnaire child version was created and val-
idated, as no measure to assess the presence of fear of pain or activity avoidance existed in the 
Dutch language at the moment this study was commenced. Later, the Photograph Series of Daily 
Activities for Youth was published as well, a measure for perceived harmfulness of activities, which 
is a related construct. These two measures allow for identification of fear of pain and activity 
avoidance due to pain-related fear and can help determine whether an exposure in vivo treat-
ment would be suited for a particular patient. Both measurement instruments therefore provide 
a unique and valuable opportunity in the selection of a treatment that is likely to offer the great-
est benefit to adolescents with chronic musculoskeletal pain and pain-related fear. Good use of 
the PHODA-Youth was also part of the training that treatment teams received at the beginning 
of our RCT. These instruments are available in Dutch language and were found to have good 
psychometric properties. Again, these positive results from scientific studies confirm that these 
instruments can be used in rehabilitation setting for the benefit of the patients.
CHAPTER 7
124
INNOVATION
The findings presented in this dissertation have an explicit innovative character, as it is one of the 
first studies in a randomized design on the effectiveness of interdisciplinary program in a pop-
ulation of adolescents with chronic pain and the first on the specific topic of graded exposure 
for this population of patients. Although graded exposure in vivo had been applied successfully 
in various adult populations with different types of chronic pain, differences between adults and 
adolescents required the execution of a new scientific study in this younger population. Based 
on previous research it was hypothesized that graded exposure in vivo treatment could be suc-
cessful in reducing functional disability in adolescents as well, and the research presented in this 
dissertation confirms that hypothesis.
REALIZATION
To spread the word on exposure treatment for adolescents with chronic pain and pain-related 
fear, there are different possibilities for different people. The research team will spread the evi-
dence that emerged from our studies through scientific publications and presentations on (inter)
national congresses and symposia for researchers and health care professionals. Our results will 
be presented on the 17 World Congress on Pain in September 2018 and on the Dutch Congress 
of Rehabilitation Medicine in November 2018. Further, the Dutch working group for children and 
adolescents with chronic pain and fatigue can provide an important contribution in informing 
rehabilitation centers about the treatment and advising policy makers on the incorporation of 
the exposure program in guidelines.
As proper training in exposure is very important, training of new treatment teams is recom-
mended to be organized in a controlled manner. Offering exposure to a patient is not just a mat-
ter of copying another therapist, but involves education and continued practice and evaluation. 
Therefore training should only be offered by skilled and qualified trainers in order to guarantee 
high quality training for new teams. In my opinion, besides the content of the program, training 
should also involve guidance in the implementation process of the exposure treatment in a new 
rehabilitation center. Further, when newly incorporating program trajectories for patients, 
a monthly intervision meeting for the treatment team members offering the program should be 
planned as well.
SUMMARY
This chapter described the broader societal relevance of the findings presented in this disserta-
tion. In the first place, our findings are relevant for adolescents with chronic musculoskeletal pain, 
their parents, and health care providers in rehabilitation care, who can benefit directly from the 
effective exposure program that was investigated. Additionally, other health care providers, policy 
makers and insurers can use our results to choose a suitable treatment program for adolescents 
with chronic musculoskeletal pain and pain-related fear. To facilitate knowledge transfer of our 
findings, the protocols and training that were developed can be adjusted and used for further 
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implementation. Moreover, the book ‘Graded Exposure’ is now available for health care providers 
that summarizes all knowledge gathered in the last 30 years on exposure treatment for both 
adults and adolescents. Even measurement instruments, such as the PHODA-Youth and Fear of 
Pain Questionnaire – Dutch version are now available for use in Dutch adolescent rehabilitation 
care. In conclusion, we have demonstrated with this first study of its kind, that graded exposure 
is an effective treatment program for adolescents with chronic pain. Now we need to spread the 
word so that all patients in need of this treatment can benefit.

